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B pamkKax MapamMetTpwyeckoro MOeMpOBaHHA 
IIpOBeeH aHaIM3 YHUKAIbHOM CHCTeEMBbI «“OOBCKT 
3aXOPOHCHHA OTXOAOB — 3all[dTa — HaCeJICHHbIM 


IYHKT> Cc NO3HIIMH eé MOTeHIMasIbHOU 
omacHocTH.  YcTaHOBJIeHbI  MOTeHI[MaIbHbIC 
BepIIMHHbIe UCXOAbl HapylieHva npaBus 


OKCIIyaTauuu OObeEKTAa 3aXOPOHCHHA OTXOJIOB U 
pa3spaO0oTaHa CTpyKTypHO-JIOrMyuecKad MOJIe/Ib UX 
Ha 
lpopeyjena 


peajIv3alMn. OCHOBaAHUU TlOJTY4CHHBIX 


J[AHHBIX alpoOalua JIOrMKO- 


BOSMOJKHOCTHOLO MecTOya IKCHPCCC-OHCHKU 


CHCT€MbI «OOBCKT 3aXOPOHCHYA OTXOXOB — 


3aljuTa — HaceJIeHHbIM IYHKT» UW MOJy4eHbI 


3Ha4deHHA BO3MO2%KHOCTHOH Mepbl peasin3aluu 


BepIIMHHOrO =ucxoyqa WIA WenCTBYyFOMLero 


OObeKTAa 3aXOpOHeEHHA OTXON0B. Pa3zpadoTaHa 
CXeMa OIIpeyesIeHHA 3al[MTHbIX MepollpuATu 


AIH CHYOKCHHA KOHICHTpauwHH HHTpPaTOB B 


I'PYHTOBbIX BOax, Ha OCHOBaHHM KOTOPON ObIsa 
yCTaHOBJIeHa HeOOXOJMMOCTB pa3padoTkKu 
MHCTpyKWHWu TO cOOpy HU TpaHcnoOpTupoBaHuto 


(pUIIbTpaTa OObeEKTA 3AXOPOHCHHA OTXOOB. 


KuroueBbie = =cJI0Ba: = Oe30T1aCHOCTb, CHCTeMa 
«“OOBEKT 3aXOPOHCHHA OTXOOB — 3alluTa — 
HaceJIeHHbIM WYHKT»,  cCylyyawHoe  coodbITHe, 
BepIIMHHbIM = UCXOJ, BO3MO%KHOCTHaA Mepa, 
llapaMeTpnueckad MOJICJIb «BO3J[EMCTBHe- 
BOCIHPHUMUHBOCTD»). 

Bpezenne. OHUM 3 HanOolee BarxKHbIX 
BOIIpOCOB OXpaHbl OKpyKalollew cpeybl B 
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In the framework of parametric modeling, the 
paper provides the analysis of a unique system 
«object of waste disposal — protection — locality» 
from the perspective of its potential danger. It 
establishes the vertex set of the potential 
outcomes of violations of the rules of operation 
of waste disposal and develops a logical model 
for their realization. Based on the data the 
tested the 


method of rapid assessment system "object of 


authors have logic-probabilistic 
waste disposal — protection — locality" and got 
the resulting values of probabilistic realization of 
the vertex outcome for the current object of 
disposal. The scheme for determination of 


protective measures to reduce nitrate 
concentrations in groundwater was developed. 
On its basis, the authors have established the 
the 


collection and transportation of object of waste 


necessity to develop. instructions for 


disposal infiltrate. 


Keywords:: Protection, system «object of waste 
disposal — protection — locality», random event, 
vertex outcome, 


probabilistic | measure, 


parametric model «influence — susceptibility» 


Introduction. One of the most important 


issues of the environmental protection in the 
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Poccuiickon Meyepauuu u B PocToBckoi oOmacTH, 


OcTaeTcx Bolpoc oOpallleHua c OTXxOaMu 
IIPOM3BOJICTBa HW NOTpeOIeHUA. 
Ilo JIAaHHbIM opulMasbHoOu CTaTHCTHKU 


exKeroqHO Ha TeppuTopuu oOsacTH OOpa3yerca 
okon0 5S MIHT oTxo70B. Ha nepepadoTKy uyeT 
IIPHMepHO YeTBEPTb, OCTaJIbHOe BbIBO3HTCA Ha 
Cllel[MaJIbHble MOJIMTOHbI — OObEKTHI 3AXOPOHCHUA 
OTXOJIOB. 
CormacHO cCBeeHHAM U3  pernOHaIbHOro 
KajlacTpa OTXOJOB IIpOM3BOJICTBa WH WOTpedseHuA, 
BKJIFOUaFOINIMM JJaHHBIe, IIpeCTaBJIAeMBIe 
OpraHaMM MeCTHOTO CaMOylIpaBIeHHa, Ha Hayasio 
2016 rofa Ha TeppuTopuHu OOsIacTH pacnoOx*KeHO 
616 


oTxoyoB [1]. U3 Hux: 


OObeCKTOB 3aXOPOHCHHA KOMMYHAJIbHBIX 
1. JleictByrommx (415) — 15 tmonmuronos; 244 
129 


TBepJIBIX 


CaHKIMOHUpOBaHHBbIx u 
HeCaHKIMOHMpOBaHHBbIx CBaJIOK 
KOMMYHA@JIBHBIX OTXOJIOB. 

2. 3akKOHCepBUPOBaHHbIX (BBIBeJICHHbIX 3 
okcrtyatauuu) (214) — 214 cBanok TBepybIx 
KOMMYHA@JIBHBIX OTXOJIOB. 

CyiecTByrolne 
OTXOJIOB XapaKTepH3yIOTCA 


OObeKTHI 3aXx OpOHeHHA 
JIMTeCIbHBIM = 
HHTCHCHBHbIM 
OKPY2KaFOLL yO 


coylep»kaHue 


HCraTHUBHbIM 


cpeyly. 
OOBEKTOB 


BO3JIEHCTBHeEM Ha 
OOycTpovicTBO u 
He COOTBETCTBYFOT 
YCTAHOBJICHHbIM 3€KOHOM TpeOoBaHuaM [2]. 

OKcHIyaTauuA OObCKTOB 3AXOPOHECHHA OTXOJIOB 
conpsKeHa OllpejeJIEHHbIM 9IKOJOrM4eCKUM 
PHCKOM, B XOJle OL|CHKH KOTOPOrO BO3HHKaeT pA 
CJIOWKHOCTEN. 

CuctemMa "OObeKT 3aXO0POHeCHHA OTXOJOB — 
3allMTa — HaceJIeHHbIM MYHKT" ABIAeTCA TJIOXO 
CTaTHCTHYeCCKH U3YYeCHHOM CHCTeMON. 

IIpoOsema mpeycka3yemMocTu UU (MIM) OLeHKH 
BepOATHOCTH 


BOSHHUKHOBCHHA IIDOHCIICCTBYUA 


(3a00eBaHHe, HeC4aCTHbIM cilyual, aBapuas, 
KaTacTpoda) Ha ypOBHe BeJIM4MHbI HWKe JOM 
IpouweHta B TMIOXO cTaTHcTHYecKH W3y4eHHOU 
CHUCTeME ABJIACTCA OLHON 3 AKTYAJIBHBIX 3aJa4 Kak 


Ha 9Talie pa3pa0oTKH, Tak UW Ha o9Tale eé 


[3]. 


Oe30NacHOCTH CHCTeMbI 3aBHCAT KaK OT IJIyYOHHBI 


IKCHITYaTanuu OueHuka U IIDOPHO3 


ACTasIM3awWu PaCKPbITHA KOMITOHCHTOB CHCTCMBbI 
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Russian Federation and in the Rostov region is 
the question about production and consumer 
waste disposal. 

According to official statistics, every year the 
region produces about 5 million tons of waste. 
For processing goes roughly a quarter of it, and 
the rest is transported to special landfills — 
waste disposal sites. 

According to information from the regional 
cadaster of production and consumer waste, 
including the data submitted by local authorities, 
at the beginning of 2016 the region has 616 
landfills of municipal waste [1]. Out of them: 

1. Existing ones (415) — 15 sites; 244 129 
authorized and unauthorized dumps of solid 
municipal waste. 

2. Inactive ones (214) — 214 dumps of 
municipal solid waste. 

Existing waste disposal sites are characterized 
by the prolonged and intense negative impact on 
the The 


maintenance of facilities 


environment. construction and 
do not meet the 
statutory requirements [2]. 

Operation of waste disposal sites carries a 
certain environmental risk, the assessment of 
which has a number of challenges. 

The system of "object of waste disposal — 
protection — locality" is a poorly statistically 
studied system. 

The problem of predictability and (or) 
assessment of the probability of occurrence of 
the incident (illness, accident, crash, disaster) at 
the value level below one percent in statistically 
badly studied system is one of the urgent tasks at 
the development stage and at the stage of its 
operation [3]. The assessment and prediction of 
security of the system depend on the granularity 
of the system components "object of waste 


disposal — protection — locality", and the degree 
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"OObCKT 3aXOPOHCHHA OTXOJOB — 3alluTa — 
HaceJICHHbIM ITYHKT', TaK HU OT CTeneHu 
W3Y4UeCHHOCTH,  MONHOTKE U  WOCTOBepHOCTH 


MHDOpMalluH O MpeMOcbWIKax IpOMciecTBUH, 


(bakTOpax UM UX  CBA3AX  OTHOCHTEJIbHO 
paccMaTpHBaeMBIX BepIMHHBIX UCXOOB [4]. 
Koneniua WpvemMsIeMoro pucKa YHUKaJIbHbIx 
CHCTeM IIpesmouaraeT MeTOAMYeCKOe OOBEMHEHHE 
CTPYKTYPHBIX 


M HeloNHOM w[pesqcKa3yeMocTH 


lipeqompeyeseHHOcTu CBA3eH 
KOMIIOHCHTOB 
oOsacTeH BapbupoBaHHA MapaMeTpoB (akTOpOB U 
XapaKTepHCTHK OObBeKTa cHcTeMbI. BcsieqcTBue 
9TOTO KOHI[eMMMA MpHeMsIeMOoro pucKa Mouwyausa 
JjajibHeliliee pa3BuTHe Ha OCHOBe pa3padoTKH U 
IIPMMeHeHHA JBYX B3AMMOJONOIHAKOMIMX MeCTOOB 
JIOTHKO-BEpOATHOCTHOPO MeTOJIa aHasI3a HU OIeCHKU 
Oe30NacCHOCTH THIOBbIX 


CHCTCM HUH JIOTHUKO- 


BO3MO2KHOCTHOrO MeTo]Ia IKCIpecc-OlleHKH 
YHUKaJIbHBIX CucTeM [5]. 

Ilenbro paOoThI ABIIAeTCA allanTallua JIOrMKO- 
BO3MO)%KHOCTHOrO MeTOa HapaMeTpuyecKoro 
MOJICIMpOBaHHA B YHUKasIbHOM CHCTeMe «OOBeEKT 
3€XOPOHCHHA OTXOJIOB — 3allIMTa — HaceJIeHHbIil 
IYHKT»> (IA 


OHWUCHKH 9OKOJIOTHUCCKOTO PHCKa 


IKCHITVaTaWuu OMaCHbIX ITICMCHTOB C 


yYCTaHOBJICHHeM Mep- YyIIpaBIeHHA, CHMKeHHA 


onmacHOocTH u MOcueLyrouad anpoodallna 
ajlallTHpOBaHHOrO MeTOXa Ha JeCHCTBUTeJIbBHOM 
OObeKTe C IpeqOxXeHHeEM PeleHHM JOCTHKeHHA 
IIDHEMJICMOLO SKOJIOFMYECKOLO PUCKa. 
Teopernueckad 4acTb. Ha ocHOoBaHHy aHasiu3a 
anropHTMa  olipeyeweHua u  Tocmreyromlero 
pacueTa loKa3aTeeH Oe30MacHOCTH Jit CHCTeMBI 
"OOBeEKT — 3allluTa — cpeyja" ycTaHOBJIeHO, YTO JIA 
CHCTeMbI "OObEKT 3AXOPOHCHHA OTXOJIOB — 3all[MTa 


— HaceJIeHHbIM MYHKT" asIrOpuTM oOlpeyeseHua U 


MOceYIOWMu pacueT noka3aTeseu 
9KONOTHYeCKOH Oe30NaCHOCTH  COCTOHT 43 
CIE XYFOWUX 3aa4: 


1. I[I[poaHamm3upoBaTb BapwaHTbIl BepmIMHHbIx 
ucxojoB (BM) HeraTuBHOrO BO3,eHCTBHA OObeEKTA 
pa3MelleHHA OTXOJIOB Ha OKPy?KalOlllyto cpeyly. 
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TACTENM — 
of knowledge, completeness and accuracy of the 
information on the preconditions of accident 
factors and their relationship with respect to the 


considered vertex outcomes [4]. 


The concept of acceptable risk of unique 


systems involves methodical connection of 
predetermination of the structural relationships 
of the 


predictability of the parameters variation ranges 


components and the incomplete 
of the factors and characteristics of the object of 
the system. As a result, the concept of the 
acceptable risk was further developed through 
the development and application of two 
complementary methods of logical and 
probabilistic method of analysis and safety 
assessment of typical systems and _logical- 
probabilistic method of rapid assessment of 
unique systems [5]. 

The aim of this work is the adaptation of 
method 


modeling in the unique system "object of waste 


logical-probabilistic of parametric 


disposal — protection — locality" for ecological 
risk assessment of the operation of the hazardous 


elements and for establishing management 


measures, for risk reduction and subsequent 
testing of the adapted method on a valid object 
with a range of solutions to achieve acceptable 
environmental risk. 

Theoretical part. Based on the analysis of the 
determination algorithm and the subsequent 
calculation of parameters of system "object — 
protection — environment" it was found that "the 
object of waste disposal — protection — locality" 
determination algorithm and the subsequent 
calculation of indicators of ecological security 
consists of the following tasks: 


1. To review the options for vertex outcomes 
(VO) of the negative impact of waste disposal on 
the environment. 


2. YcTaHOBUTbh TpeAMOCbWIKH peasIM3allun 2. To establish the preconditions for the 
BU. ; realization of VO. 
3. [locrpouTb = KoHcTpykuMio = lorwueckon 3. To build the design of the logical model of 
MoweIM pearu3aynun BM. realization of VO. 
; S-journal.ru i 49 | 
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4. PaccuntTaTp BO3MO%KHOCTHBIC MepbI 
peamm3allHu Coy4anHblx COOBITHH. 
5. [locrponts BO3MO2KHOCTHYIO (bopMy 


(PYHKWMN pearu3anun BM. 

6. IloacraBuTb B Heé BO3MO%KHOCTHBIC MepBI 
peasIM3allHu 3IEMCHTAapHBIX IIpeWIOCBIJIOK. 

7. IlowyauTb UTOrOBbIM pe3yiIbTaT B BUTE 
BO3MO2KHOCTHOM Mepbl pearu3amuu BU B cucTeme 
"OOBeCKT 3axX OPOHCHUA OTXONOB-3alllHTAa- 
HaCeJICHHbIM MWyHKT" [6,7]. 

TOM u4HcCIe Ux 


Pa3mMelleHHe OTXOJIOB, B 


3AXOPOHCHHe, OCYIICCTBJIACTCA Ha OObeKTAX, 


KOTODPBIC ABJLALOTCA IIpHpOJOOXpaHHbIMu 


COOPY7KCHHUAMH, oOecneuMBalOLIMMU CHIDKCHHE 


WIM peqOTBpalljeHve HeraTHBHOTO BO3J}eHCTBUA 
Ha OKPy?KarOLLytO Cpelly. 

Ilo, 9KOIOrM4eCKUMU ACIICKTaMH 3aXOPpOHCHHA 
OOIeIPHHATbIM 


OTXONOB, B COOTBCTCTBHYH C 


olipeyqesIeHveM, cileqyeT IMOHHMAaTb 93JICMeHTHI 
JICATCJIBHOCTH T10 3aXOPOHCHHIO OTXOJOB U eé 
pe3yJIbTaTbI, KOTOpbIe, B KOHC4YHOM UTOre, MOryT 
OKa3bIBaTb BIIMAHMEe Ha OKPy2Kalolllyro cpeyly [8]. 

K OCHOBHBIM 9KOJIOM4CCKUM acIIeKTaM IIpu 
3ax OPOHCHHH 


OTXOJIOB IIDOH3BOJCTBa 4t 


OoTpeOsJIeHHA MOryT OTHOCHTBCHA: U3SbATHEC 


3CMCJIBHBIX PeCypCOB HWJIM y4acTKOB Hep oy 
CTPOHTEJIbCTBO OObEKTA; OOpallleHHe C OMacHbIMU 


TA okpyKarollev CpeJIbI BeLeCTBaMH; 
IOCTyIWIeHHe  #$3arpxA3HAIOWIMX  BeLIeCTB B 
TeouOrMyecKylO cpeysty O3CMHBIX, BOJIHBIX 


OOBEKTOB, TOPHBbIX MOpoy, MOUBy; MOcTyM1eHHe 
3alpA3HAFOIMX BeLICCTB B IOBEPXHOCTHBIe BOJIHbIe 
OOBeCKTbI UH OmM37e7%KalHe 


Ha TeppuTopun; 


BbIOPOCbI 3arpAZ3HAIOWIUX BeLIeCTB B ATMOC(epHbIM 


BOSJLYX. 
PacTHTeJIbHbIM u 


OnocpeqoOBaHHoe BO3JeHCTBHe Ha 


29KUBOTHBIM 


MUp 
OuoOrMYecKoe 3arpaA3HeEHHe OKpyxKarollei cpeJibl 
M BePOATHOCTb BO3HHKHOBeCHHA TOKApOB (JIA 
OTXOJIOB, 


BbIJeIALOWUINX TlO*KapOomacHble 


BCIICCTBa, B TOM Y4HCIe Up JVJIMTCJIGBHOM 


XpaHeHun) [9]. 
OcHOBHbIMU lipH4uvHamMu CJIOX%KHOCTU 
OlipeyesIeHHA KOHKPeTHO peasM3yeMbIxX Ipynll 


COOBITHH, CBA3eH M@KTY HAMA UW KOHeYHOrO 


pesyJIbTaTa UX peasIN3alMu BCpHUIMHHOro 


WMCXOa, ABJIACTCH UX OOIbIIOe KOJIM4YCCTBO HU 
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4. To calculate realization 
measures of random events. 
5. To build the probabilistic form of the 


function of the realization of VO. 


probabilistic 


6. To put in it the probabilistic measures of 
realization of the basic preconditions. 

7. To obtain the final result in the form of 
probabilistic realization of VO measures in the 
system "object of waste disposal-protection- 
locality" [6,7]. 

Waste disposal, including dumping, is carried 
out on the objects that are environmental 
Structures that reduce or prevent negative 
impacts on the environment. 

Under the environmental aspects of waste 
disposal, in accordance with the generally 
accepted definition, we should understand the 
elements of dumping activity and its results, 


which, the 


environment [8]. 


ultimately, may impact’ on 

The main environmental aspects in production 
and consumer waste disposal may include: 
withdrawal of natural resources or subsoil for 
construction of buildings; handling with 
environmentally hazardous substances; flow of 
pollutants into the geological environment of 
underground bodies, water bodies, rocks, soil; 
flow of pollutants into surface water objects and 
nearby territories; emissions of polluting 
substances in atmospheric air. Indirect effects on 
flora and fauna — biological pollution and risk 
of fire (waste, emit flammable substances, 
especially if stored for a long time) [9]. 

The main reasons for the difficulty of defining 
of specifically realized groups of events, 
connections between them and the result of their 
realization - the vertex outcome, is their large 
number and the presence of indirect causes and 
consequences of their realization. 


Therefore, if we consider a system "object of 





Haymuve KOCBCHHBIX TPWYHH UU TOCIeACTBMUM Ux 
peamm3aluu. 

Tak, eCJIM pacCMaTpHBaTb CHCTeMy "OOBeKT 
3aXOPOHCHHA OTXOJOB — 3alIMTa — HaceJICHHbIit 
ITYHKT", TO, ONMpasich Ha _ BbIIMelepeyHcJIeHHbIe 
9KOTOrMYeCKHe 


aCHCKTbIl, MOXKHO OlpeTeCsIHuTb 


HeEKOTOPbIle BEPOATHbIe COOKITHA, BO3JIEMCTBYIOLIHe 


OKpyKalollylo  —- Cpe Jy. 
IKOJIOTHYECKUX ACIICKTOB, 


Ha IIpeqcrapnennue 


Kak IIPCAIIOCbUIOK 
MIpOMciuecTBUuM WM HCXOXOB 3alpxASHCHHA, CBCICHO B 


TaOmmiy 1. 


waste disposal — protection — locality", then, 


based on the above mentioned ecological 


aspects, it is possible to determine some 


plausible events, which have impact on the 
environment. Presentation of environmental 


aspects as preconditions of accidents and 


pollution outcomes are summarized in table | 


Table 1 
Taodnuua | 


IIpumepsi CBA3M IKOJIOTUACCKHX ACIICKTOB 3aXOPOHCHUA OTXOJIOB U 


IIPCMOCBIIOK MPOMCIIeCTBHH Kak CJIy4avHbIx COObITHH 


Examples of the connection of the environmental aspects of waste disposal 


and accidents preconditions as random events 


JIKONOPMYeCCKHH ACICKT 
Environmental aspects 


OOpaireHuve c ONaCHbIMM JIA OKpy?Karoler 
CpeabI BemjectBamMu / Handling environmentally 
hazardous substances 


IlocrymmeHue 3arpxSHAFOIIMX BelIeCTB’ B 


PCOJIOTHACCKYIO Cpety HOU3SCMHbIC BOJTHbIC 


OObeKTHI, TOPHbIe NOpoyzb, MOUBbI / The flow of 
pollutants into the geological environment and 
underground water bodies, rocks, soils 


IlocrymmeHue 3arpx3HAFOIIMX BelIIeCTB’ B 


IIOBCPXHOCTHBIC BOJHBbIC OObeKTHI 


IIOBCPXHOCTHBIC BOHBbIC OOBeEKTBHI Gt Ha 


Onu3iexkanue tTepputopun / The flow of 
pollutants into the surface water bodies and 
surrounding areas 


Bsl0pocni 3alpASHAIOIUMX BeLIIeCCTB B 


aTMOciepHbIM BO3TYx / Emissions of polluting 


substances in atmospheric air 


buosoruyeckoe 3arpa3HeHWe §OKpyKarollervi 


cpeyl / Biological pollution of the environment. 
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CiryyatiHoe coopiTue 
Random event 


IIpeppmtieHve YyCTaHOBJICHHbIX KOHI[CHTpalluu 
ONacHbIX JIA OKpyKarollei cpebI BelecTB / 
Exceeding the concentrations of environmentally 
hazardous substances 


IlpeppmtieHve yCTaHOBJICHHbIX KOHIICHTpallui 
BeLIeCTB B TeOMOrMyecKOH cpeye MOA3eCMHbIxX 
BOJIHBIX OOBeEKTAX, FOPHbIX TWoOposzax, mouse / 
Exceeding concentrations in the geological 
environment and underground water bodies, 


rocks, soil 


IlpeppimeHve ycCTaHOBJICHHBIX KOHI[CHTpallMu 
BeII[CCTB B HOBEPXHOCTHBIX BOJIHbIX OObeKTAX U 
Ha OnM3iexKaljux TeppuTopusx / Exceeding 
concentrations in surface water bodies and 
nearby territories 


IlpeppimeHve ycCTaHOBJICHHBIX KOHI[CHTpallMu 
BeIIeCCTB B aTMOCMepHOM Bo3yxe / Exceeding 
concentrations in natural air 


3a007eBaHHaA 2KMBOTHBIX HW HacereHua / Animal 
disease and people diseases 
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Ha OCHOBaHHn JICUCTBYFOILero 


3aKOHOaTeJIbCTBa, OOYCTPOMCTBO MU cOepxKaHue 


OObeCKTOB 3aXOPOHCHHA OTXOJOB OJDKHO 
COOTBETCTBOBAaTb yCTaHOBJICHHbIM 
TpeOoBaHusaM [10,11]. 

Ec HCXOJIMTb 13 IIpHHuuna, 


pe ANOJarartOusero Oe30MacHOCTb IKCINTyaTauuu 


OObeKTa 3aXOPpOHeCHHA OTXOOB pu ero 


COOTBCTCTBUH YKa3aHHbIM TpeOoBaHHeM, TO Ha UX 


ceqyromme 
IIPeAHOCbIIKH 


OCHOBaAHUUN MO2KHO BbIWCJIUTb 


OCHOBHBIe 3HauMMBIe 
IIPOMCIIeCCTBHM B CHCTeMe “OOBEKT 3AXOPOHEHHA — 
3alllMTa — HaCceJICHHbIM MYHKT»»: 


= OTCYTCTBHC WIM HCKOPPCKTHOCTb YyUdeTa 


KJIMMaTOreorpapudecKux u TlOUBCHHBIX 
OcoOeHHOCTEeH, reouloruueckKux u 
THJIPOIOrM4ecKHX  YyCJOBHM MeCTHOCTH IIpu 
BbIOOpe yuacTKa HO YyCTpoucTBO oOOBeKTAa 
3aXOPOHeCHHA OTXOJIOB; 

—  OTCYTCTBHe Wn He€KOPpeKTHOCTb 


CaHHTapHOo-3ITMACMHOJIO“MYeCKOIO 3aKJIIOUCHHA O 
COOTBETCTBHH OObeCKTA 3aXOPOHCHHA OTXOOB 
CaHUTapHbIM paBiiaM; 

—  OTCYyTCTBHe WIM HeEKOPpeKTHOCTb 


peryiamMeHta UM pexuMa padoTEE oObeKTAa 
3aXOPOHCHHA OTXOJIOB CAaHUTapHbIM paBusiam 

—  OTCYTCTBHe WIM He€KOPpeKTHOCTb 
MHCTpyKUMH MO TWpveMy OBITOBBIX OTXOJIOB, C 
TpeOoBaHuit 


yueTOM IIPOH3BO.CTBeEHHOM 


CaHutTapuu jid padoTatommMx Ha oObeKTe 
3aXOPOHCHHA OTXOJIOB; 

—  OTCYTCTBHe HIM HEKOPpeKTHOCTb KOHTPOIJIA 
3a COCTaBOM MOCTYMarolMx OTXOJOB, yuerta 
MOCTYNarollux OTXOOB, 

—  OTCYTCTBHe WIM HEKOPpeKTHOCTb KOHTPOIIA 
3a paciipeyqesIeHveM OTXOJIOB B padoTarollen 4acTu 
oObeKTa, OOecMeyeHHA TexHOOrMYecKOrO WHKIa 
110 H30J1AUMU OTXOOB; 

—  TIpPHeM HeJIOMYCTHMBIX K 3aXOPOHeCHHIO 
OTXOJIOB; 

—  3aXOpOHeHHe U OOe3BPexKUBAHHE TBEPJIBIX, 
acTOoOpa3HBbIx OTXOJIOB IIPOMBILLIJICHHbIX 
ipequpuaTun (1—2 Kiacca omacHOCTH), B KOTOPBIX 
TOKCHUHBIe TSK EJIbIC 


cojlepxKatcar BeLIeCTBA, 


MCTaJIJIbI, a TaK#Ke TOPFOUHWe HU B3pbIBOOITaCHBIe 
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On the basis of the current legislation, the 
construction and maintenance of waste disposal 
sites must comply with the requirements [10, 
11]. 

If we take the principle involving the safety of 
operation of object of disposal when it meets 
the specified requirement, then on that basis we 
can single out the following main significant 
determinants of accidents in the “object of 
waste disposal — protection — locality": 

— the absence or incorrect accounting of 
climatic and soil characteristics, geological and 
hydrological conditions of the terrain when 
choosing a site for an object of waste disposal; 

— the absence or incorrectness of the sanitary- 
epidemiological conclusion on the compliance 
of the object of waste disposal to sanitary rules; 

the absence or incorrectness of the rules and 
mode of operation of a waste disposal sanitary 
rules 

— the absence or incorrectness of the rules for 
consumer waste receiving, taking into account 
the requirements of industrial hygiene for 
workers at the waste disposal facility; 

— the absence or incorrectness of control over 
the composition of the incoming waste, account 
of incoming waste, 

— the absence or incorrectness of control over 
the distribution of waste in the operating part of 
the object, provision of technological cycle for 
the waste isolation; 

— reception of unacceptable to disposal waste; 

— burial and neutralization of solid, pasty 
industrial waste (1-2 class of danger), which 
contain toxic substances, heavy metals, and 
flammable and explosive wastes at the facilities, 


with violations of sanitary regulations on the 


| | 





OTXObI, Ha OObeKTAaX, OplaHH30BaHHbIxX He B 


COOTBCTCTBUH C CaHUTapHbIMH IipaBWJIaMu O 


mopsyaKe HaKOMJICHHA, TpaHCHOpTUpoBKH, 
oOe3BpexKHBaHHA WU 3aXOPOHCHHA TOKCHUHBIX 
IIDOMBILMICHHbIX OTXOJIOB; 

— WpweM TpyloB MaBUIMX %KUBOTHEIX, 


KOHMUCKaTOB O0CH MACOKOMOMHATOB Ha OOBEKTHI 


3aX OPOHCHHA OTXOJIOB IIPOW3BOJICTBAa u 
MOTpeOsIeHuA; 
— TIpHeM  TBePJbBIX OTXOZOB  JIedeOHO- 


WpodustakTHyeckux yupexJeHuH Cc HapylieHHemM 
paBust cOopa, xpaHeHHa HU yJaJIeHHA OTXOJIOB 
neyeOHO-npod@usakTH4ecKuX yapexkeHuH; 

—  cOoOp BITOpH4uHOrO CbIpPbA HeMOCpeACTBeHHO 
M3 MYCOPOBO3HOPO TpaHcioptTa; 

—  COPTHpOBKa HU CeJICKTHBHbIM COOp OTXOJOB 
TIpu HapylleHuu CaHUTapHo-rurMeHu4ecKux 
TpeOoBaHui. 

Jia HacesIeHHOoro 


ITVHKTa IKOJOTHUEACCKAA 


OOcTaHOBKa MOXxeT KJlaccH(UuUMpOBaTbCA =O 


BO3SPaCTaHHFO CTCICHU IKOJIOTWUAECCKOLO 


HeOsaronosyqHA CIIELYFOMWMM OOpa3o0m [12]: 


OTHOCHTCJIBHO YIOBJICTBOPUTCJIbHAaA, 


— HalipsKeHHag; 

— kpuTHyeckas; 

— Kpw3ucHad (MIM 30Ha = 4pe3sBbMaiHon 
IKOJIOTHYeECKON CUTYallMn); 

— kaTacTpoduyeckaa (vIM 30Ha 


SKONOFMYeCKOrO OeCTBHA). 

Pe3ylbTaTOM YKa3aHHBbIX CJIY4anHbIx COOBITHH 
MOXKET CTaTb IpHoOpereHue HacesIGHHbIM MWYHKTOM 
IIpW3HakKOB =©TeppuTOpHU 


KpaviHew cTeneHHu 


HeOmarononyuna [13]. [na  onpenenenua 
KpuTepueB 
K1aCCHULMp yFOUnXx 


Hall psOKCHH YO Gt 


KayecTBa OKpyKalollenw cCpe/ibl, 
TeppUTOPHIO Kak 
KpuTuyeckyto, TpedOyroTcH 
JIONOJIHUTeJIbHbIC UCCIEIOBAHHA. 
CTpyKTypHO-JIorM4uecKad MOJelIb pealmM3aluu 
BepIUMHHbIX HUCXOJOB B  CHCTeMe "OObBEKT 
3aXOPOHCHHA OTXOJIOB — 3all[M4Ta — HacevIeHHbiii 


ITYHKT' IIpeCTaBsIeHa Ha puic. |. 
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procedure for accumulation, transportation, 
neutralization and burial of toxic industrial 
wastes; 

— the reception of the corpses of fallen 
animals, condemned mmaterial of meat 
processing plants on the objects of production 
and consumer waste disposal; 

— reception of solid waste from medical 
institutions with violation to the rules of 
collection, storage and waste disposal of 
medical and preventive treatment institutions; 

— reception of recyclable materials directly 
from refuse collection lorry; 

— sorting and selective collection of waste 
with violation to health and _ sanitation 
requirements. 

For a settlement the environmental situation 
can be classified in ascending order of 
ecological trouble in the following way [12]: 

— relatively satisfactory; 

— tense; 

— critical; 

— crisis (or zone of emergency ecological 
situation); 

— catastrophic (or the zone of ecological 
disaster). 

The result of these random events can be 
acquiring by the settlement the characteristics 
of the territory of a state of extreme distress 
[13]. More research is needed to be conducted 
to determine the criteria of the environmental 
quality, classifying the territory as tense and 
critical. 

Structural and logical model of 
implementation of vertex outcomes in the 
system of "object of waste disposal — protection 


— locality" is represented in Fig. 1. 


———— sd 


TIPESTTOCBIIKH 


OTCYTCTBHe IIH OrcyrcrBie, 
OTCYTCTBHe 

HEKOppeKTHOCTh yueTa HecoOmroueHHe WI ig 
IMaTOreONOrHyeckux HeKOppeKTHOCTB (HeKOppeKTHOCTS) 
Il WOUBEHHBIX HHCTpyKUHIH 10 Ipiemy IIpeBBIMIeHHe CeJICEKTHBHBIII 


“ a paclipeweweHHA OTXOLOB 
ocodeHHocTell, OBITOBLIX OTXOOB, C ————EE c6op cOop poe 


KOHTpolla 


reomoruueckux Hu A « ii saci duce aud 
yueTOM TpedoBaHHit pakeeuied tomnemen |, HeyorycTumsrx|A| BTOpimHoro OTXOHOB pH 
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030, x1 nepconama O30, x2 Pecypcos, X3 , TpaHcnopta, x5 | | TpeOoBanmit, x6 OTXONOB, X7 


B padouell 4acTi 
oObexkTa, oOecneveHaA 
TeXHONOrUteckoro 


eee a ee ae ee 
——< i oo 


IIPeBLIMICHHe YCTAHOBJICHHBIX IIpeBBIMeHHe YCTAaHOBJICHHEIX 
KOHICHTpallill 3al pASHAROMIIIX KOHIeHTpaliiit 3a paASHAIOLUIX Bapxuranie 3a6oneBaHne 
BelIECTB OMaCHBIX JIA pacTHTeIbHOCTII, XKHBOTHBIX II 


aTMocdepHOro Bo3ityXxa, X32 THOeIb PayHBl, Xg.4 HaceyleHHA, X35 


Bueupente TexHomoruit BHepeHie TeXHOOTHil, BHepeHHe TEXHOMOTHIH, 

IIpemaTCTByHOMIHXx oOecreulHBaromllix BHeUpeHile TEXHOOTIIi BHEepeHie TeXHOMOTHI, HallpaBsIeHHBIX Ha 

3arpA3HeHHIO TipetoTBpailenie NOcTyIvienHiA oOpallleHHa c oOecieunHBarollliix CHIDKeHHe Oez0MacHoe OOpallleHe c 

TIOJ[3EMHBIX 3al PASHAPOMINIX BeIICCTB B BLIOpocaMH B Tomaei 3eMebHBIX OTXOMaMH, OONaaroWIMH 
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3aKPBITHA OOBEKTA, X92 


aera KpHTH4ecKasi KpH3HcHaa KaTacTpopudeckan 
YIOB.1eTBOpuTeIbHas PKONOIMYecKad CHTYaLHA, y2} | SKOMOTIMeCKad CHTYalliA, 3 SKONOIIMECKAA CHTYAaNA, ys} | SKOMOTHMeCKad CHT YALA, V5 
9KONOTIMecKad CHTyalllia, V1 





Puc. |. CrpyKTypHo-orMyecKad MO eJIb BEPIIMHHBIX HCXOJOB B CHCTeMe 
"OOBECKT 3AXOPOHECHHA OTXOAOB — 3alllMTa — HaCeJICHHbIM WYHKT" 


Preconditions 


Absence or 


Absence, failure or the 
incorrectness of 
of accounting of instructions 
climatological for waste reception, 
and soil characteristics, | taking into account 
geological and 


Lack (incorrectness) 
of distribution 
Exceed in Selective pre of waste 
concentrations Reception and Callection waste collection = ees 
ob pulses disposal of A) of recyclable and violation JA] 2*°4 OF ihe ODISE" 


incorrectmess 
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that ensure the prevention 
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aimed at unsafe management 
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Introduction of Introduction of the 
technologies for 


treatment of air emission: 


technologies preventing Introduction of technologies 
| the pollution of of contamunants in the that reduce the area of land 
: groundwater and Ba ea and subsurface resources 
ee ae surface water bodies, during operation and that are already under 


Water objects, é ; of the 
"subsurface, ni XO] rocks, soils at the stage of es waste disposal 


properties that produce 
fire hazardous substances 
during storage X95 
closing down, X92 
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OKCHepHMeHTaJIbHAaA WaCcTh. 


Ha ocHoBaHuu = aHas3a slaOopaTOpHbIx 
YccueqOBaHHH, IIPOBeJICHHBIX B pamkax 
IIPOW3BOJICTBEHHOrO KOHTPOJIA WU MOHMTOPHHTa 
COCTOAHHA OKpyxKarollel Cpeyibl oObeKTAa 


pa3smMemleHua oTxoZ0B OOO "FOxKHpm ropon” [14], 
OBWIO BbIABICHO, YTO Mp KCIIIyaTalMu OOBeKTAa 
pa3Mel[eHuA OTXOJIOB CYIIeCCTBYIOT TpeJITOCBUIKH 
BOSHHKHOBeCHHA CIIeJTyIOUIMX CIy4avHbIx COOBITHH, 


peamm3alua =  KOTOPBIX C HeKOTOpOH oven 
BeEpOATHOCTH MO%KeT IIpWBeCTH K_ CJIeJ,YFOIUIMM 
BepIUMHHbIM HCxOaM, laiee COOTBeETCTBeHHO 


oOo3HaueHHBIX Kak BM1; BM2; BM3: orsocutembHo 


YHOBJICTBOPHTeIbHad 9KONOIMYeCKad  cCHTyallA 
(OYDC); 4pesBbraiHad 9KOOIMYeCKad CHTyallA 
(49C); skonormyeckoe OeycTBHe (9b) [13]. 

JIA OLCHKH CTeneHu Oe30NacHOCTH SKCITyaTalWH 
OObeKTa pa3MelIIeHHA OTXONOB, a TakxKe JA 
pa3paOoTKH HM OOOCHOBaHHA TIPMMeHAeMON 3allMTHI 
aBTOpaMu pellasacb 3anaua pacuéta 
BO3MO2%KHOCTHOM Mepbl peasM3alvu KaxKOrO U3 
BePIIMHHBbIX HCXOJOB. 

IIpu aHasmM3e ObwIO IpHHATO, 4YTO CTPyKTYPHO- 
normyeckad (yHKIMA HacTyMIeHua KaKOrO U3 
(BM1, BU2 au _ BMW3) 


oOycJIOBIIeHa HOJIHBIM MHOOKCCTBOM OMMCbIBACMBbIX 


BCPUIMHHbIX HCXOJIOB 


IIpCAHOCbBIIOK {X1, Nis, KA. Nhs NG MGs: XI y, MOGs KO G | 

liIpescTaBsieHa Ha puc. | W uMeeT CeAyIOWIMH BUT: 
YH X_NXNXZNXANXE NXE NX, U (XQ N 

Xg2NXg3NX%g4N%Xg5) U (Xo1 N X92 N X93 N 


X94) (1) 


B cOOTBeTCTBHUM C IIpOTOKOaMM UCIIbITaHuH U 
W3MepeHHH TWOKa3aTesIeH KayeCTBa OKpy?Karolllev 
Cpeyibl, B palHoHe pa3mMeljeHux OOO "FO>KHpIi 
ropoy" HanOoree MoqBepxkeHbI HeraTHBHOMy 
BO3JCHCTBHIO OKa3bIBAaFOTCA TPYHTOBbIe BOI, B 
KOTOPbIX HaOHOaeTCA IpeBbIMIeHHe HATPaTOB, 4YTO 
ABIIACTCA WHIMKATOPOM 9KOJIOrMYeCKON CuTyallHu 
[13,14]. 


BCIICCTBa, HUTPaTbl OKda3bIBalOT Ha OHOLMHO3EI 


Kak WW MHorne Apyrve XUMUICCKHe 


JIBOAKOe BO3JEHMCTBHe: C OJHOW CTOPOHbI — 9TO 
OOa3aTeJIBHbIM KOMIIOHeEHT HMTaHHaA pacTeHui. C 
Ipyrouw CTOPOHbI, Mp CyIeCTBeHHOM W30bITKe 


HUTpaTOB, B TOM YUHCIe B ITPYHTOBbIX BOJIaXx, 


° S-jyournal.ru 


Experimental part. 

Based on the analysis of laboratory studies 
conducted in the framework of production 
control and monitoring of the state of the 
environment of "South city" disposal facility 
[14], it was found that in the operation of the 
disposal facility there are preconditions for 
the following random events, which with 
some probability may lead to the next vertex 
outcomes, which are respectively denoted as 


VOI; VO2; VO3: relatively satisfactory 
ecological situation (RSES); environmental 
emergencies (EE); environmental disaster 
(ED) [13]. 


To assess the degree of safety of operation 
of the disposal facility and to develop and 
justify the protection the authors have 
addressed the problem of computing of 
probabilistic measure of implementation of 
each of the vertex outcomes. 

In the analysis it was decided that the 
structural-logical function of occurrence of 
each vertex outcome (VOI, VO2, and VQO3) is 
due to the complete set of the described 
preconditions {x1, x2, X3, X4, X5, X6, X7, Xg.i 
x9i}, represented in Fig. 1 and has the 
following form: 

Y= xX NXNXZNX, NX NX NX U 
(%1 1 X%g2A%yzgNXga NXgys) VU (%o1N 


(1) 


In accordance with the protocols of tests 


X92 N X93 N X94) 


and measurements of indicators of 
environmental quality in the area of "South 
city" the most vulnerable to the negative 
impact are ground waters which have nitrate 
exceeding, which is an indicator of the 
ecological situation [13, 14]. Like many other 
chemicals, nitrates have a twofold impact on 
biocenosi: on the one hand, they is necessary 
elements of plant nutrition. On the other hand, 
with a substantial excess of nitrate, including 
the groundwater, there is a danger to animals 


and humans. According to the effect on 





BO3HHKaeT OMACHOCTh JIA 2XMBOTHBIX HW YeJIOBeKA. 
Ilo BIMAHWIO Ha 320pOBbe YeIOBeKa pa3JIM4arOT: 
IIl@PBUYHY!IO TOKCHYHOCTh HUTpaT-HOHAa; BTOPHYHYL!, 
CBA3aHHYIO CC 


TpeTHUHYyI0, 
HUTPHTOB HW aMMHOB HUTPO3aMHHOB. CaMu HUTpPaTbl 


oOpa30BaHveM HUTPHT-HOHAaA U 


OOYCJIOBJICHHYIO OOpa30BaHHeM 43 


OTHOCATCA K YMepeHO oOnacHbIM BellecTBam (III 
KIaCC OMAaCHOCTH), HO TO, JeHCTBHeM MUKpOMIOpbI 
KMIMe4HUKA UeT BOCCTaHOBJIeHHe HX B HUTPUTHI, 
KOTOpble BO MHOoro pa3 ToKcCHYHee. HUTpHTHI 
OTHOCATCA K BbICOKOONaCHbIM BellecTBaM — II K1acc 
onacHoctTu | 17]. 

Pacuet BO3MO2KHOCTHOM 


MepbI OTPaBJICHUA 


BpeHbIMU 3alpA3HAFOWIMMU BeLeCTBAaMH 
IIPOW3BOAMJIICA CIIEYIOMIMM OOpa3omM. 
IlapaMeTpuueckad MOeIb YCIOBMM IpeBbIINeHHA 
TlapaMeTpoB BO3JIeHCTBHA Hal lapamMeTpamu 
BOCHPHMMUMBOCTH JIA TDeX BO3MO?KHbIX HCXOJIOB Ha 
lipuMepe JleHcTBUA HUTPaTOB B IPyYHTOBbIX BOJax 


lipecTaBsleHa Ha puc. 2. 


Bo3MoxKHOCTHaa 
Mepa 


human health, we can distinguish the primary 


toxicity of nitrate ion; secondary toxicity 
connected with the formation of the nitrite- 
ion, and tertiary toxicity, due to the formation 
of nitrites, amines and nitrosamines. The 
nitrates themselves belong to moderately 
hazardous substances (III hazard class), but 
under the influence of the intestinal 
microflora there is the restoration of them to 
nitrites, which are many times more toxic. 
Nitrites are highly hazardous chemicals — II 
hazard class [17]. 

The calculation of probabilistic measures of 
poisoning of harmful pollutants is carried out 
in the following way. 

The parametric model of excess terms of 
parameters of influence over the receptivity 
parameters for the three possible outcomes on 
the example of nitrates action in_ the 


groundwater is shown in Fig. 2. 
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Puc. 2. Unnroctpatina Tpéx BepIIMHHbIX MCXOOB Ha IpHMepe JJeHCTBUA HUTPAaTOB B IPyHTOBBIX BOJaX 


Fig. 2. Illustration of three vertex outcomes on the example of nitrates action in the groundwater 


AsIropuT™ MOAPOTOBKH H HWOJYAICHHA UCXOJTHBIX 


JJAHHBIX Id pacueTa BO3MO%KHOCTHBIX Mep 
BO3HHKHOBCHHA TpeX BePIIMHHbIX WCXOJOB Ha 
mpuMepe JeHCTBUA HUTPaTOB B IPYyHTOBBbIX BOax 


COJEPXKUT CiIeyrouMe ITAMMBI. 


The algorithm for preparation and 
obtaining source data for the calculation of 
probabilistic measures of occurrence of three 
vertex outcomes on the example of nitrates 


action in the groundwater includes the 


1) Baioop 3HaueHuu llapamMetTpa following steps. 
BOCHPHMMUMBOCTH, a TakK%Ke TMOrMpeliHocTew ero 1) The choice of susceptibility parameter 
IpeyCTaBeHHA WIA CeYIOWMX BepIIMHHbIxX values, as well as errors in its representation to 
MCXOJIOB. the next vertex outcomes. 
BepmmuyHpml ucxoa BUI — orHocutTenbHo The vertex outcome VOI is a relatively 
: scjournal.ru a 





YHOBJICTBOPUTeIbHad XKOUOIMY4eCKad CHTyallHA. 
BocnpuumunBsoctb K OYOIC Bpbipaxaetca depe3 
3HayueHne yosen ITIK — 

n; = I1(U1K). AOcomtotHaa morpeliHoctTh 
IIpeACTaBJICHHA WapaMetTpa BOCIHPHMMMUYMBOCTH: 

A;= Oxn j= 0,5x1 = 0,5 (IUIK). 

Bepmmuypml ucxoy BYU2 — upe3pprmainaa 
9koorM4uecKad cuTyalud. BocttpuuM4unBOCcTb K 
YOC Belpaxaetca Yepe3 OlIpezeueHHOe MOPOroBoe 
TWIK — n,;=I10C1IK). 
IOrpelIHOCTb IIpeCTaBJIeHuA 


3HaueHHMe oven 
AOcosIKOTHAaA 
mapamMetpa BocipunMynBocty | 13]: 
A; _ Oxn j= 0,5x10 =5 (UK). 

BepmmmuHpm ucxoy BU3 — dskonormyueckoe 
OegcTBue. Bocnpuumunpoctb K Ob Bbipaxaerca 
yepe3 olpeyeleHHoe NMoOporoBoe 3HayeHve Oen 
ITIK n; = 1OOUTAK); aOcontoTHasa MorpeliHocTp 
IIpeycTaBsIeHHA WapamMeTpa BOCIIPHHMYMBOCTH K 
Ob [13]: 

A;= 6xn;= 0,5x100 = 50 (IK). 

2) M3mepenue 3HaueHuu llapaMetTpa 
BO3CHCTBHA S IIPHHATO Ha OcHOBaHUH | 14]: 
Nizm = 8,37 (UK) u aOcomroTHON HorpemmHoctTu As 
ero IIpeyIcTaBJIeHHuA, 3HayeHue KOTOpOH 
COOTBETCTByeT THOrpeliHOCcTH cmocoba, KOTOPbIM 
IIPOBOJMIIMCbh MCIbITAHHA TPyHTOBbIX BOT [15]: As 
= 6 x nj= 0,2 x 8,37 = 1,67 (mr/M’). 

3) Pacuer lpuBeyeHHoro MapamMeTpnyeckoro 
3allaca Oe30lacHOocTH: zb; = 0,42. 

4) PacueT BO3MO2%HOCTHOHM MepbI OYIC: 7 j= 1 
— zb; = 0,58. 

AHasIOrv4HO Ob =60oMOJIYYCHbI ~=—s HCXOJIHBIC 
JJaHHbIe UW pe3yIbTaTbl pacueTa JIA pyrux 


BepIUMHHbIX UCXOJOB OT JeHCTBHA 


yrslepoya, 
KOTOpble CBeJICHbI B TAOJIMILy 2. 


oKcuya 


(popMasbyerngqa UU  alleTaibaerusa, 


satisfactory ecological situation. Susceptibility 


to RSES is expressed through the value of the 
parts of MPC — 
n; = 1 (MPC). The absolute error of 
representation of the susceptibility parameter: 
Aj= 0xnj= 0,51 = 0.5 (MPC). 
The vertex outcome VO2 is_ an 


extraordinary environmental situation. 
Susceptibility to the EE is expressed through a 
certain threshold value of parts of MPC — 
n;=10 (MPC). The absolute error of 
representation of the susceptibility parameter 
[13]: 

A; = 6xn;= 0,5x10 = 5 (MPC). 

The vertex outcome VO3 — environmental 
disaster. Susceptibility to ED is expressed 
through a certain threshold value of parts of 
MPC n; = 100 (MPC); the absolute error of 
representation of the susceptibility parameter 
to ED [13]: 

A;= 0xnj= 0,5x 100 = 50 (MPC). 

2) Measurement of values of the exposure 
parameter s are usually conducted on the basis 
of [14]: ny, = of 8,37 (MPC) and the absolute 
error As of its representation, the value of 
which corresponds to the error of the way in 
which groundwater tests were conducted [15]: 
As = 8 x nj= 0,2 x 8,37 = 1.67 (mg/m”). 

3) The calculation of the parametric safety 
margin: zb; = 0,42 

4) The calculation of RSES probabilistic 
measures: 2 ;= | — zb; = 0,8. 

Similarly, we obtained the raw data and the 
calculation results for the other’ vertex 
outcomes from the action of carbon monoxide, 
formaldehyde, and acetaldehyde, which are 
summarized in Table 2. 
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Taomuua | 
Table 2 
PacueTHble 3HaueHuA BO3MOXKHOCTHOM Mepbl TPEX BEPIIMHHbIX HCXOOB Ip IMHCCHH 
3alPA3HAFOIUMX BeIICCTB B OKPy2Karollly!oO Cpeyly 
The calculated values of the probabilistic measures of three vertex outcomes in the emission 
of pollutants into the environment. 
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AHasIM3 TOJIYICHHBIX Pe3YIbTAaTOB (CM. CTPpOKy 
«HutTpaTbp>) WOKa3bIBaeT, YTO BO3MO2%#KHOCTHad 
Mepa peasM3altuu BepIIMHHOrTO ucxoya — 
OTHOCHTEJIBHO YHOBJICTBOPUTesIbHaAr 
9kouorMyueckad cuTyauua (OYIC) pasHa 0,58. 
@MakTuyecKH 9TO O3HayaeT, Y4TO Ooee eM 
TIOJIOBMHa HaceJIeHHA HaxXOWWMTCA Ha TpaHue 
YXYHINeCHHA CaMOYYBCTBHA OT HeraTHBHOrO 
BO3JICHCTBUA HUTpaTOB. 

Bpuxy Toro, 4YTO TexHOJOrMYecKHH Wporecc 
3aXOPOHeHHA OTXOJIOB Ha _ IOJIMrOHe OOO 
«FOoKHBIN FOpoy» IpeqMouaraeT cOop u yameHue 
(puJIbTpaTa 4epe3 CHCTeMy MepdopupoBaHHBIx 
TpyOoK Cc TOCJICJLYFOULUM BbIBO30M 
CHelMasIM3MpOBaHHbIMH OpraHv3aluaMU JIA ero 
oOe3BpexKUBAHHA, a TEMO MOMMrOHa repMeTHYHO U 
W30MpOBaHO OT KOHTaKTa C KOMIIOHEHTaMu 
OKpyxKarollleH CpeyIbl, CCTb HECKOJIbKO BapHaHTOB 
BO3HHUKHOBCHHA ~=TIPeBBIIICHHA ~=©—SS KOHI[CHTpaluu 
HUTpaTOB B Tpolecce 9KcIyaTauwuu OObeKTa, B 
3aBHCHMMOCTH OT KOTOPbIX HeOOXOJHMO BbIOpaTb 
3alllMTHbIe MepolpusTua. CxemMa  3alllMTHbIx 
MePONPHATHH pezCTaBseHa Ha puc. 2. 


The analysis of the obtained results (see the 
line "Nitrates") shows that the probabilistic 
measure of vertex outcome is a relatively 
satisfactory ecological situation (RSES) and is 
equal to 0.58. Practically, this means that more 
than half of the population is on the border of 
feeling unwell from the negative effects of 
nitrates. 

Due to the fact that the technological process 
of waste disposal at "South city" landfill 
involves the collection and removal of filtrate 
through the system of perforated tubes with the 
following removal of it by the specialized 
organizations for its neutralization, and the 
body of the landfill is leak-proof and isolated 
from the contact with components of the 
environment, there are several variants of 
occurrence of the excess concentrations of 
nitrates in the process of operation of the 
facility, depending on which one need to 
choose protective measures. The scheme of 
protective measures is shown in Fig. 2. 
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Puc. 2. CxemMa onpeylereHve 3al[MTHBIX MePpONpHATHH JIA CHWKCHHA 
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ures | 


Decrease in nitrate concentrations im groundwater 


Fig. 2. The scheme of protective measures to reduce nitrate concentrations in the groundwater 


Tak Kak mIpu J[MarHOCcTHpoBaHHu 
(PHJIbTpaTOTBOALIeH CHCTeMbI HU W30JIAIMOHHOrO 
cioa momwroHa OOO «lOxKHbIM FTropoy He 
BBIABHJIM 3HAYMMbIX e@eKTOB HW Hapyillenni, 
aBTOpaMH OBIT pa3spaOoTaH IpoeKT MHCTpyKIWMH 
cOopa UU TpaHcnoprupoBaHua duibtTpata. B 
pe3yiIbTaTe UCIOJHeEHHA TpeOoBaHuH ykKa3aHHol 
MHCTpyKIMH, Upu ycNOBMH KOppeKTHOCTH 
IIpOBeAeCHHOM AWarHOCTHKH, pacueTHOe 3HadeHHe 
BO3MO2KHOCTHOU MEpBI HacTyMJIeHuA 
YIOBJICTBOPHTeEJIbBHOH SXKOJOrMYeCKON CHTyalluu 
COCTaBHT He MeHee 0,91. 

BBIBOJIBI. 

B pe3yibTaTe uccieqoBaHui Oblia WpoBeyeHa 
ajlanTaluusa § JIOTMHKO-BO3MO2%KHOCTHOTO MeTOsa 
TapaMeTpHuecKOrO MOJeIMpOBaHHA B YHUKAJIBHOM 
CUCTeMe «OOBEKT 3aXOPOHCHHA OTXOOB-3alllMTa- 
HaCeJICHHbIM MYHKT>> JIA OL[CEHKH IKOJIOrM4eCKOrO 
pucka 9KCIIyaTaljuH OmacHbIX 9JIEMCHTOB C 
YCTaHOBJICHHeM Mep yliIpaBJIeHHA UW CHWKCHUA 
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Since the diagnosis of filtrate removing 
system and the insulating layer of "South city" 
landfill has not identified any significant flaws 
and inconsistencies, the authors have 
developed the draft guidelines for filtrate 
collection and transportation. As a result of 
instruction requirements fulfillment provided 
that the diagnosis was correct, the estimated 
value of the probabilistic measures of the onset 
of a satisfactory ecological situation will be at 


least 0.91. 


Conclusion. 
In the investigation there has carried out the 


adaptation of the logical-probabilistic method 
of parametric modeling in the unique system of 
"object of waste disposal-protection-locality" 
for ecological risk assessment of the operation 
of hazardous elements in order to establish 
management measures and reduce the risk. 
This method can be applied in the context of 


limited and poor knowledge of source data in 
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JICUCTBUTCJIBHOU CHCTeMme, COCTOAIeH 3 


39JIEMCHTOB — OOBECKT 3aXOPOHCHUA OTXOJIOB, 


HaceJICHHbIM YHKT. Pe3ylIbTaTbl MpoOBeeHHOU 


ampoOaluu atanTHpOBaHHOro JIOTMKO- 


BOSMO7KHOCTHOLO MeTO]Ia TlapaMeTpuo4IeCCKOLTO 


MOJCJIMpOBAaHHiA B PpaMKaxX CHCTCMbI «MOJIMTOH 


TBepybIX OBITOBBIX OTXOZ0B OOO «iO>KHbIii 


TOpOd» — yuacTOoK CeMTeOHONM TeppuTOpHu» MOryT 
ObITb HCIOJIb30BaHbI Ip BbIABJIGHHH WeHTHUHBIX 
(paKTOPOB MOBbIMICHHOM OMAaCHOCTH. ITO MO3BOIIMT 
3HAYHTeJIbHO YIIPOCTUTb onpeyesuIeHuve UW CHYDKEHUHE 


IKOJOIM4eCKOTO pucka paccmaTpuBaemMon 
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any system, consisting of the object of waste 
disposal and the locality. The results of the 
testing of the adapted logical-probabilistic 
method of parametric modeling in_ the 
framework of "solid waste landfill "South city" 
— part of the residential district" can be used 
for the detection of identical factors of high 
risk. This will greatly simplify identifying and 


reducing of environmental risk of the system. 
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